Osteodiscitis represents a serious complication of lumbar disc herniation operations. The treatment of osteodiscitis is controversial and expensive to society. It extends over a period of several months from diagnosis. Reducing postoperative osteodiscitis by using simple measures may limit patient's suffering and reduce costs. The purpose of this study is to evaluate the early diagnosis of bacterial infections of the intervertebral disc by isolating germs located in the herniated disc fragment and topical Vancomycine powder application, along with the conventional anti-infective therapy. Medical files of patients who were operated on for lumbar disc herniations during 01.01.2013 -30.06.2014 were reviewed. The diagnosis of lumbar disc herniation was established based on the clinical evaluation, confirmed by MRI results. The surgical intervention was performed by mini-open approach: fenestration and foraminotomy completed with removal of the herniated disc fragment and disc remnants from the intervertebral space. A group of 162 patients (group A) received conventional therapy for prevention of post-operative infections with 2 doses of cephalosporin. In the second group of 137 patients (group B), after the removal of the herniated disc fragments, 1g of Vancomycine powder was topically applied and the disc fragments were bacteriologically analyzed. They received the conventional treatment of preventing post-operative infections with cephalosprin -2 doses. The two groups of patients were similar in terms of demographic characteristics: age, sex, operative level. Out of the 162 patients of group A, one patient developed postoperative osteodiscitis and was treated for 3 months with antibiotics. Regarding patients in group B, in four cases Staphylococcus was isolated from the disc fragments. Postoperative treatment for these patients with prolonged antibiotic therapy over the standard period avoided the developement of the clinical picture of osteodiscitis. Postoperative osteodiscitis requires prolonged antibiotherapy. By using simple measures, like topical Vancomycine powder application and early isolation of germs from the herniated intervertebral disc, followed by the immediate establishment of appropriate antibiotic treatment, this serious complication is avoided.
Introduction
Among nosocomial infections, those that occur at the place of the surgical intervention are the most common. They have not only a socio-economic impact but affect both the patient -whose quality of life is reduced, and the treating surgeon -whose professional prestige suffers.
Postoperative osteodiscitis has an incidence of 0.2 to 3.0% (1, 2) among interventions for lumbar disc herniations, and 0.2-0.4% in recent series. (3, 4) The treatment for osteodiscitis, conservative or surgical debridement, is in both cases long-termed and expensive.
Prevention of postoperative infections is accomplished by using simple aseptic measures and short-term prophylactic antibiotics.
Topical application of Vancomycine powder proved to be effective in reducing post-operative infection rate. (5) Microbiological disc examination and culture and sensitivity together with lab tests (count of white blood cells, erythrocyte sedimentation rate and C-reactive protein) help in early diagnosis and treatment of infection especially regarding patients with risk factors.
The aim of the study is to evaluate the role of topical Vancomycine powder application and microbiological examination of the disc fragments comparing a group of patients operated on for lumbar disc herniations where these measures were applied, with another group of patients operated on for lumbar disc herniations where the conventional prophylactic antibiotherapy was applied.
Material and methods
A series of 299 patients were operated on for lumbar disc herniations during a period of 18 months (January 2013 -June 2014), through a mini-open approach previously described. (6) Briefly, we performed a unilateral interlamar approach with fenestration and foraminotomy followed by removal of the herniated fragment and curettage of the disc space.
Regarding group A consisting of 162 patients, prevention of postoperative infection was made using the conventional classical methods: intra and postoperative strict asepsis associated with prophylactic antibiotherapy (two doses of cephalosporin).
Regarding group B consisting of 137 patients, in addition to the means of prevention postoperative infection applied to group A, at the surgical site it was applied 1 g of Vancomycine powder before wound closure. In this group of patients, a microbiological examination of the resected disc fragments was made. For patients with positive microbiological results, specific antibiotherapy was continued, based on the sensitivity of isolated pathogens.
Several risk factors have been identified by several studies in the literature related to postoperative infections. (7) Among them, the most common risk factors are obesity, diabetes, smoking, existence of previous infection before surgery on the skin or urinary infections.
Results
The two groups of patients were similar in terms of demographic characteristics. (Table I) Lumbar disc herniation was more common among men. The median age was 53.3 years in group A and 45.8 years in group B. Patients at the peak of their professional activity represented 71% in group A and 74.4% in group B.
The most common sites of lumbar disc herniations have been at L4-L5 and L5-S1 in both groups.
One patient from group A developed postoperative osteodiscitis. Symptoms appeared 18 days after surgery with local pain, low grade fever, elevated ESR and CRP.
MRI examination showed a hyperintense image in the L4-L5 disc space. The patient required surgical debridement, Staphylococcus Aureus was isolated and antibiotic treatment with Cefazoline followed for 3 months. During this period of time the patient wore a Boston brace.
In 4 patients from group B, Staphylococcus was isolated from the intervertebral disc fragments (Table II) . Out of these, 1 patient presented staphylococcal skin infection, another one type II diabetes and the third one obesity, as risk factors. Patient 2 had underwent surgery for lumbar disc herniation at the same level 3 months earlier. Immediately after the pathogens were isolated and their sensitivity to antibiotics was tested, appropriate antibiotherapy for a period of 10 to 30 days was initiated.
No patient had clinical symptoms specific to osteodiscitis. One patient presented changes in the erythrocyte sedimentation rate (37mm/h) and C-reactive protein (10.6 ng/mL) which normalized after a month of treatment.
Patient no. 3, who presented with varicose veins in the legs, developed after surgery a superficial thrombophlebitis in the left leg. In this patient with grade III obesity, partial wound dehiscence occurred which required resuture at the inferior pole.
All patients were discharged after 7 days. Postoperative course was uneventful after discharge.
At the 1 month postoperative follow-up, no patient showed any specific symptoms of osteodiscitis, laboratory tests were normal and the symptoms of a herniated disc had an improvement between 80% and 100% after patients' evaluation.
Discussion
Infection of intervertebral disc creates a serious suffering for patients operated for lumbar disc herniations, prolonging antibiotic treatment for several months, whether it is treated conservativly or surgically.
Pathogen inoculation can be done directly during surgery from an infection of the skin, or hematogenously from an infectious outbreak in the body, most often from a neglected genitourinary infection or an infection of the intestinal tract. In over half of the cases, the source of infection remains unidentified. (8) The most common pathogen isolated in cases of osteodiscitis is Staphylococcus. (9) The clinical picture of osteodiscitis appears on average after 2-3 weeks with back pain and spinal stiffness accompanied by low-grade fever or fever and sweating. The biological markers of osteodiscitis, erythrocyte sedimentation rate and C-reactive protein values are above normal and can serve both as tests to monitor disease progression and treatment effectiveness. Leukocytosis is inconsistent. (8) Early detection of changes that occur at the disc space and adjacent end-plates is done by modern imaging means, MRI.
Isolation of the pathogens is done by puncture biopsy or open biopsy, in which case inflamed tissue debridement is also performed.
Antibacterial treatment consists of antibiotics intravenously administrated for 2-3 weeks and, after the improvement of the erythrocyte sedimentation rate and C-reactive protein, orally administrated for 6 weeks to 3 months.
In the prevention of postoperative osteodiscitis strict aseptic measures have an important role.
As for surgery for lumbar disc herniation is rarely an emergency, preoperative diagnosis and appropriate treatment of possible genitourinary infections or infections in other sites is important for reducing the incidence of osteodiscitis. The first step in this regard is a proper history and general and local clinical examination.
In recent years, it was shown that topical Vancomycine powder application before suturing the lumbar aponeurosis is effective in reducing postoperative infections (5).
Since 2012 we have applied this policy to reduce postoperative infections in spine interventions.
Since 2013, regarding surgical interventions for lumbar disc herniations, we studied the presence of microbial pathogens in the herniated intervertebral disc.
In the present study we analyzed the outcome of patients who underwent surgery for lumbar disc herniations and the incidence of postoperative osteodiscitis comparing two groups of patients. One group received 2 doses of cephalosporins to prevent postoperative infection. In the second group, we microbiologically analyzed the presence of bacteria in the herniated disc fragments.
In the cases where the microbiological examination confirmed the presence of microbial pathogens, germ sensitivity appropriate antibiotherapy was continued from 10 to 30 days.
From the first group of patients, one patient developed osteodiscitis. From the second group, in 4 cases there was revealed the presence of Staphylococcus in the disc fragments.
Antibiotherapy immediately instituted prevented the development of postoperative osteodiscitis and the modification of the biological markers of inflammation in all cases but one. Regarding this patient, erythrocyte sedimentation rate and C-reactive protein normalized after one month.
Comparing patients from the two groups regarding the developement of postoperative osteodiscitis, it seems that patients from group B were more likely to develop osteodiscitis than patients from group A, despite the topical Vancomycine powder application in addition to the conventional antibiotic treatment and early detection of germs in disc fragments, followed by adequate antibiotic administration.
We do not know if, had these patients not have been treated with antibiotics, clinical and biological changes of discitis would have developed.
In reality, only one patient presented changes of the biological inflammatory tests.
Further studies focused on the evolution of patients with positive microbiological tests using a comparison between the treated and the non-treated ones, which seems highly unethical.
There are several limitations regarding our study. Firstly, this is a retrospective study which implies the fact that a full characterization of isolated germs is missing. Secondly, we suspect that the microbiological tests were not immediately worked which possibly permitted bacterial contamination of the sample. Our initial results have yet to be confirmed by further prospective studies.
Conclusions
Postoperative osteodiscitis is a rare but serious complication of lumbar disc herniation surgery. Its treatment, conservative or surgical, is both resource and time consuming.
For the prevention of postoperative osteodiscitis, in addition to the conventional measures, topical Vancomycine powder application, in the wound, and the search for the presence of microbial pathogens in the disc fragments followed by appropriate antibiotherapy, are proving effective.
